The traditional approach for reduction of frontal sinus fractures is coronal incision. Inherent complications of the coronal approach include long scar, hair loss, and long operation time. We describe a simple approach for the reduction of frontal sinus anterior wall fractures using a suprabrow incision that is commonly used for brow lift. Methods: From March 2007 to October 2016, the authors identified patients with anterior wall frontal sinus fractures treated by open reduction through a suprabrow incision. Only cases with photographic/radiographic documentation and a minimum follow-up of 6 months were included. The incision line was designed to be at the upper margin of the eyebrow. Medical records and radiographic data were retrospectively reviewed. Surgical outcomes, cosmetic results, and complication were assessed. The patient scale of the patient and observer scar assessment scale was used to assess patient satisfaction for incisional scar at the 6-month follow-up. Results: Thirty-one patients underwent fracture reduction through a suprabrow approach during the study period, with a mean follow-up of 41 months. No patients showed any recurrent displacement, eyebrow asymmetry, or infection during follow-up. Thirteen patients reported their forehead paresthesia postoperatively, and 12 of them had preoperative symptom. One patient complained of incisional scar and underwent scar revision. All patients were satisfied with their eyebrow and forehead contour. Conclusion: The suprabrow approach allowed for an accurate reduction of the fractures in the anterior wall frontal sinus by providing direct visualization of the fracture. This transcutaneous approach can effectively restore forehead contour with acceptable postoperative complications and patient satisfaction. 
INTRODUCTION
As the frequency of high-speed motor vehicle accidents and violent instrument-aided assaults rises, the incidence of facial trauma is increasing [1] . Frontal sinus fractures are less common than other facial bone fractures, but they comprise 5% to 12% of all maxillofacial fractures [2, 3] . Frontal sinus fractures pose a signifi-
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the fracture site with acceptable postoperative course, which may be avoided by use of minimally-invasive techniques.
We describe a simple approach with the aim of minimizing the complications of a coronal incision and decreasing operation time, within the boundary of acceptable cosmetic outcomes. 
METHODS
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visit using the patient scale from the patient and observer scar assessment scale (POSAS) [13] . The questionnaire included pain, itching, color, stiffness, thickness, and irregularity of the scar. Each of the six parameters were rated from 1 to 10, with 10 as the worst outcome. The total score consists of adding the scores of each of the six items (range, 6 to 60). In addition to eyebrow scar, eyebrow symmetry and movement were assessed with photographic documentation at the follow-up visit. Bilateral eyebrow position was measured on the preoperative and postoperative clinical photographs. Patients with preoperative eyebrow asymmetry were excluded from the analysis. Eyebrow asymmetry was defined bilaterally as more than 2 mm difference of vertical distance from the interpupillary line to the superior margin of the eyebrow on photographic evaluation. Photographs were taken with a natural gaze and at bilateral brow elevation with the forehead wrinkled.
Surgery
The surgery was performed with the patient in a supine position under general anesthesia. A line was drawn along the upper margin of the eyebrow between the both ends of the eyebrow to obtain an inconspicuous scar (Fig. 2) . Eyebrow shape needed to be taken into account, as there was a slight difference between male and female eyebrows. The brows are flatter and are lower along the orbital rim in males compared with females [14] . After infiltration of 2% lidocaine with epinephrine, an incision was made using a #15 blade, maintaining the blade of the scalpel angled but parallel to the axis of the follicles to preserve them. Dissection was deepened to incise orbital orbicularis and frontalis muscles horizontally.
Care was taken not to injure the supratrochlear and supraorbital nerves, which run below the subcutaneous muscular aponeurotic system in this surgical field [15] [16] [17] (Fig. 3) . Meticulous muscle dissection was needed in the supraorbital region, as orbicularis and frontalis muscles are blended, especially in medial attachment. A periosteal incision with blade was made near the edge of the fracture site and limited subperiosteal dissection was performed towards the edge to preserve the periosteal attachment on the anterior table of the frontal sinus. The fractured segment of the anterior table of the frontal sinus was then reduced gently by pushing with the elevator and bone hook. The sinus mucosa and periosteum attached to the fractured fragments were preserved to maintain the reduced position and to avoid flap-to-graft conversion of the fracture segments. After the reduction was confirmed, fractured bones were fixed using plates and screws (Fig. 3) . The periosteum was closed to cover an exposed plate or mesh and to avoid wound infection. The surgical site was irrigated and skin-incision wounds were carefully closed layer by layer with ab- Surgery was performed within 2 weeks of injury in all patients.
Indication of the operation was forehead contour deformity in all cases. The results of surgery are summarized in Table 2 . The mean operation time was 46±21 minutes. The mean length of surgical incision was 2.5±0.6 cm. The fixation was performed in 24 cases.
The fractured segments were fixed with metal plates in 16 cases and with absorbable mesh plate in 6 cases. Two cases were fixed with absorbable plates.
Preoperative CT scans showed no evidence of naso-frontal duct obstruction in any of the cases. Access to fracture site of the frontal sinus through the incision was possible in all cases. In two cases, postoperative assessment of fracture reduction in CT axial images revealed a 2 mm depression on the edge of fracture segment compared to anterior wall of contralateral frontal sinus. In other cases, postoperative CT scans showed adequate reduction Values are presented as mean±standard deviation or number (%). POSAS, patient and observer scar assessment scale.
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of displaced bone fragments (Fig. 4) . The bicoronal approach is the traditional approach for frontal sinus surgery, especially for obliteration or cranialization. Drawbacks of the approach include long visible scar, alopecia along the incision line, injury to the frontal branch of the facial nerve, long operation time, prolonged hospital stay due to wide area of dissection and risk for postoperative bleeding [15] . Male patients concerned about alopecia along the long scar prefer the suprabrow incision to the bicoronal incision. In our cases of suprabrow incision, the incisional scar was aesthetically acceptable for most patients (mean POSAS total score 9.6). Also, there was no impairment in eyebrow elevation and asymmetry.
Using endoscopic procedure in repair of frontal sinus fracture was first described by Graham and Spring [4] in 1996. After that, several studies were documented using endoscopic technique with minimal frontal scars and avoidance of morbidities associated with coronal flap [5] [6] [7] . However, this endoscopic technique has disadvantages of limited field of view and steep learning curve.
Several transcutaneous approaches were reported and had distinctive advantages and disadvantages. Using a small peri-brow incision [9] or a slit incision [10] , aesthetic results were better than other surgical approaches but rigid internal fixation was impossible. Through a frontalis rhytid forehead incision [11] , satisfactory forehead contour and fracture reduction were achieved with aesthetically favorable scar appearance. However, this incision is not applicable to young patients whose frontalis rhyid is not visible.
Subbrow approach has advantages similar to our suprabrow approach in regard to direct visualization of the fracture site and inconspicuous scar [12] . The reduction of frontal sinus was performed using the suprabrow incision. At six weeks postoperatively, the forehead contour was restored and the scar was aesthetically acceptable. There was no asymmetry in eyebrow height and movement.
In the brow and glabella area, supratrochlear and supraorbital vessels and nerves exit the orbit. The supratrochlear artery is at the vertical line from medial canthus with slightly medial deviation.
At the level of the brow, the artery passes deep to the orbicularis and frontalis [14] . Approximately 15 to 25 mm above the orbital rim, the artery traverses the frontalis and orbicularis to enter the subcutaneous plane [14] . Although there is some variation in the exit point of supraorbital nerve [16] , this point of emergence is approximately 25 to 30 mm from the midline. The nerve then divides into a superficial (medial) and a deep (lateral) branch. The supraorbital artery emerge from the orbit through the supraorbital notch approximately 32 mm lateral to midline, generally corresponding to a vertical line from the medial limbus [17] .
The mean size of frontal sinus measured in a prior study was 68 mm for latero-lateral and 39 mm for supero-inferior distances [18] . Although both frontal sinuses are not symmetric in most cases, patients with unilateral fracture can be managed with a transcutaneous incision in a case with fracture width less than 40 mm. Presently in the two bilateral fractures, the fracture segments were not so extensive that would cross the glabella midline. Skin incision extending over medial border of eyebrow should be avoided for aesthetic reasons. Instead, the bicoronal approach is preferable in extensive bilateral frontal sinus fractures.
In our experience, the suprabrow incision is best suited for simple depressed unilateral or bilateral fractures of the anterior table with few fragments. Also, the suprabrow incision is used in a direct brow lift with or without excess skin excision for patients with brow ptosis (Fig. 6) . Brow ptosis can be corrected simultaneous with fracture reduction through this incision. Patients who have preoperative eyebrow symmetry can benefit from this approach that combines frontal sinus reconstruction and direct brow lift.
The major drawback of this incision is the inability to confidently evaluate thorough forehead contour intraoperatively, which is possible for the elevated bicoronal flap. Furthermore, rigid fixation is not feasible through this incision when the fracture is comminuted and wide. In this situation, the anterior wall is obturated with absorbable mesh plate tailored to fit the fracture pattern. This can prevent from forehead depression, as in our cases.
When selected for the appropriate candidate, the suprabrow approach may greatly decrease operative time, recovery time, blood loss, and risk of alopecia. As with all retrospective studies, there is an inherent bias compared with prospective studies.
In conclusion, direct transcutaneous approach through curvelinear incision along superior border of eyebrow provides accurate reduction of anterior wall frontal sinus fractures. This approach A B
